The total amount of copper in mixture AB from bottle A (n A ) can be rewritten using the molar mass of copper in bottle A (M A ) and the total mass of copper in mixture AB from bottle A (m A (Cu)):
Combining Eqs. (1)-(3) yields
The relation between the isotope ratios and the amount fractions
helps to eliminate the amount fractions from Eq. (4):
But the molar masses of the copper in bottles A and B are still unknown. They can be rewritten using the amount fractions and the corresponding molar masses of the isotopes (e.g., bottle A):
Like before, we can eliminate the amount fractions using Eq. (5):
Thus, Eq. (6) becomes
The terms (1+R A ) and (1+R B ) can be canceled and Eq. (9) yields
An expression that merely contains known and measured quantities except for the desired calibration factor (K) is obtained after replacing the isotope amount ratios (R i ) with the signal intensity ratios (r i ) and the calibration factor (K):
Dividing Eq. (11) by K and multiplying with the denominator yields
This equation can now be rearranged to solve for the calibration factor (K):
This is the required analytical solution for the calibration factor K. Now let us put the given numerical values into Eqs. (17) 
With this calibration factor, the isotope ratios can be calculated from the signal intensity ratios
The isotopic abundances are obtained from these isotope amount ratios using Eq. (5) Therefore, you were able to verify that the solutions in bottles A and B are spike solutions enriched in copper-63 and copper-65, respectively. The isotopic enrichment is even larger than what was written on the bottles. Your boss should be happy!
